-decay limit represents a factor of 4 to 8 improvement when compared to the existing limit, whereas the decay limit has been measured for the rst time, thereby extending the m X range from 130 MeV up to 525 MeV.
There exist various extensions of the Standard Model (SU(3) SU(2) U(1)) of strong and electroweak interactions. Some of them require an extra gauge group U 0 (1) and, hence, a new gauge boson X. This possibility is realised in grand unied theories [1] , in supersymmetric theories [2] , in superstring-inspired models [3] and in models including a new long-range interaction, the fth force [4] . Some X bosons could be light enough to be detected in rare or (Standard Model) forbidden decays of light mesons (, K, , ...) [5, 6] . To look for such new light particles, with masses of the order of the pion mass and with small couplings, high rates and precision are needed. Constraints on branching ratios for the decay of a pseudoscalar 1 P ! X, P being a 0 , a n or an 0 [6] are summarised in table 1. Two possibilities are considered depending on the interaction of the X boson: (I) X interacts weakly with both leptons and quarks, in which case it decays in our detector (P ! e + e or P ! ). The decay X ! is experimentally more favourable to study since X ! e Consider the decay P ! . In the rest frame of the decaying pseudoscalar P, the photon energy is given by E = m P =2, where m P is the mass of the pseudoscalar P. Because of detector ineciencies, one of the two photons can be lost. This leads to a peak in the energy distribution with a width determined by the experimental resolution. If one replaces the missing photon by a missing massive gauge boson X, the photon energy distribution peaks at
where m X is the mass of the gauge boson X. The angular resolution (polar and azimuthal) ; varies with the photon energy from 20 mrad to 35 mrad for isolated showers and is 35 mrad for two or more showers when merged into a single cluster of crystals. The whole assembly is located in a solenoid magnet providing a homogeneous eld of 1:5 T parallel to the incident p beam. A more detailed description of the detector, the trigger conditions and the reconstruction procedure is given in Ref. [9] .
The analysis is based on 1510 6 triggered all-neutral events. The triggering was performed using the PWCs and the inner layers of the JDC to veto charged tracks. Events with residual charged tracks are removed in the oine data selection. 1; 019; 634 events containing exactly 5 electromagnetic showers (PEDs) with energy deposits exceeding the threshold energy E cut = 2 0 MeV are selected. Events with a PED induced in the last crystal rows around the beam entrance and exit pipes are removed to suppress energy leakage. Shower uctuations may produce fake photons, so-called split-os. These are characterised by their small energy and their proximity to a higher energy PED. Such split-o events are suppressed by requiring the relative energy deposition of two neighbouring PEDs, the centroids of which are separated by less than 14 , to be larger than 0:18. The next step is to reconstruct two The method used to search for an X signal now consists of plotting the energy E of the single in the rest frame of P miss . The measured energy and momentum of the fth photon (which is ignored by the tting procedure) and the t values of P miss are used to calculate E . The background contribution can be split into two categories: 5 nal states without and with missing energy and momentum. The rst source of background comes from real The next step is to check the method and determine the acceptance and energy resolution. A Monte Carlo program, based on the GEANT [10] package, which includes our detector geometry, is used to generate and simulate the various pp nal states for both signal and background events. The simulated events are then passed through the same reconstruction and analysis chain as the real data. In the generation of signal events it is assumed that the particle X does not interact in the detector. Its mass is varied between 0 and m P . I n t h e Table 1 : Upper limits for the decay of a pseudoscalar into a photon and a gauge boson X [6] . Two cases are considered: (I) X interacts with leptons and quarks, (II) X interacts only with quarks. The 
